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CYCLIC POLYOLXFINS. XXIX. CYCLOOCTATETRAENE DERIVATIVES FROM
COPOLYMERIZATION AND SIDE CHAIN MCDIFICATION!

(1) B8Supportea in part by the Office of Raval Research under Contract
N50r1-07822, Project Designation RR-356-096.

By Arthur C. Cope and Rcoald M. Pike

Recelived

%Y -o7clooctatetraenyl -n-propyl alechol (I), ‘b-cyelooctatetraenyl-
n-propyl cysnide (V), cycloOctatetrsenylmethylcarbinol (VIIX), cyclolcta-
tetrasnyl methyl ketcoe (IX) and cyclodctatetraenyldimethylcarbincl (XX) have
been preoared by copolymerization of acetylens with functionelly substituted
acetylenes. N, F-Dimethyl % -cyclooctatetraenyl-n-propylamine (IV) and ) -
cyclooctatetraenyl-n-propyl cyanide (V) were prepared by displacement reections
of the p-tolusne:ilfonats III of the alconol I, and 4 ~cyclodctatetraenyl-n-
butylamine (VI) and ") -cyclooctatetraenyl-n-butyric acid (VII) by reduction
and saponification, respectively, of the cyanide V. The structures of several
of the new cyclosctatetmm derivatives were established by conversion to,
or preparation from, known cyclosctatctmma: The primary alcchol I wvas

oxidized to B-cyclodctatetraenylpropionic acid (II); cyclodctatetresnylmethyl.-

ot TG




.~

carbincl (VIII) was oxfdized with sodium hypobrcmite to cyclooctatetrsens-
carboxylic acid; cyclooctatetraenyl methyl ketcne {IX) was prepared by
oxidation of the carbinol VIIT; and cyclooctatetrsanyldimethylcarbinol (XI)
vas prepered from metayl cyclooctatetraenecarbdoxylats and methylmagnasium
1cdide.

This paper reports the preparation < additional mono-
substituted cyclo?aetstetmms by tvwo routee; copo.yuverization of acetylense
vith monosubstituted acetylenes; and chemical reaciions of functicnal
groups in tiee #8ide chains of cyclo'éctgtetmms pyepared by copclymerization.
Nev cycloact:.tetraems Irepared by copolymerizaticn were the following:

V-cyclooctatetraenyl -n-sropyl alcohol (I) (8%) from b-pentyn-l-ol;

Y-cyelooctatetraenyl -n-propyl cyanide (V) (11%) fram 5-herynenitrile;
cyclodctatetrsenylnethylcarbinol (VIII) (11%) fros. 3-butyn-2-ol; cyeloocta-
tetraenyl methyl ketone (IX) (1.58) from 3-tuty:-2-one; cyeiooctatetrssnyl-
dimethylcarbinol (XI) (13%) from 2-methyl-3-butyn-2-ol. Theas compounds
were isolated and purified by e ccabination of steam distilistion, fractiocpa-

tion and chromatography on silica gel desciived previouulyf’: Physical

(2) A. C. Cops and D. F. Rugen, This Journal, T5, 00C:: (1953).

svidencs for their structures was provided by their infrures spectra (Pigs. 1

and 2), wvhich had the cheracteristics previcusly ncted f r zonosubstituted

2

cyclogctatctmma. Chamicsl evidence for ths structurs of -cyclo-
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octatstrasnyl -n-propyl alcahol (I) was obtsined by oxidation with chromic
acid to the kaown 2 crystalline B—cycloio‘ctatctmnylpropionic acid (II) 4n
3% yield. Oxidation of cyclooctatetraenylmethylcarbinol (VIII) provided
evidente for its structure and also for the structure of the ketons IX.
Oxidation with chramic acid or Oppe. wer oxidation with acetone and aluminum
tert.-butoside ylelded cyclooctatetrsanyl methyl ketone (IX) (also prepared
by copolymerization), while oxidation with sodium hypobramite formed the

b
known cry-tallines cyclosctstnmmcarbozylic acid, Tha structure of

(3) A. C. Cope, M. Burg and 8. W. Ferton, ibid., Th, 173 (1952).

cycloBctatetraenyldimsthylcarbincl (XI) was verified by an independent
synthesis from methyl cyclogcta.tetrumcu‘bonrlatc . and methylmagnesium iodide.

I,Re (cal)sm
II, B = (CHg)eCOMH
III, R » (CHg)30S0xCeACHg( -p)
IV, R » (CHg)sN(CEs)a
V,Re (CBa)scn
VI, R = (CHg) HHy
Vii, R “'(Cﬂa)sﬁom
VIII, R » CE(CH)CHs
IX, R = CCHy

X, R = CCHg

L

NOH
XI, R » C(OH)(CHy )2
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Y <Cyclooctatetrasnyl -n-propyl p-toluenesulfcoate (III) was
prepared from the alcohol I and p-toluanesulfonyl chloride in pyridine and
used as an intermediste in the preparation of other cyclooctatetraenes in the
nani or previously reported for the next lower hcmolog.2 Reaction of the
p-tolusnesulfonate III with dimothylsmine yielded N, N-dimethyl V- cyclo-
octatetraenyl -n-propylanine (IV) (54%) vhile with potassium cysalde F-cyclo-
octatetreeayl-p-propyl cysnide (V) (7h4) was formed, identical in properties
with V prepeared by copolymerization. Reduction of the cyanide V with
1ithium alumimm hydride yielded o -cyciooctatetrsenyl-n-butylemine (V1)
(39%), and saponification of V ylelded Y-cyclooctatetraenyl -n-butyric
acid (VII) (69%). The acid VII was isclated as a yellow liquid that formed
a crystalline salt with quinine. After recrystallization of the salt to
constant melting point and optical rotaticn, the acid was regenerated by
treatment with 1% hydrochloric acid &t 0°, and proved to be optically inactive.

Reactions that were used successfully in the course of this
work to modify the side chains of substituted cyclcBctatetrasnss that had
not been demonstrated previcusly to be applicable without disrupticn of the
cyclooctatetrasne ring included the following: oxidaticn of & primary alcohol
tc an acid with chromic acid; oxidation of e seccndary alcchol to a ketone
with chromic acid or by the Oppenaver method; sodium hypobrcmite oxidation of
a methyl carbinocl ¢c an acid; Grignard synthesis of s tertisry alcchol from
a carboxylic ester. Types of functiomally substituted acetylenes that vere
uged successfully for the first tims in the preparetiond substituted cyclo-
octatetrasnes by copolymerigation with ecetylene were an acetylenic ketone

end an acetylenic nitrile.
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Experimental .

(%) Melting points are corrected and boiling points are uncorrected.
Ve are indedted to Dr. 8. M. Nagy and his associates for
analyees, and for the infrared spectrs, wvhich were determined
¥ith a Baird Doudle Beam Infrared Recording Spectrometer, Model B,
fitted with a sodium chloride priem.

Procedures that have dbeen described previocusly for the co-
polymerizaticn of substituted acetylenes with acetylens and purificetion
of the resulting substituted cyclooctatetrsenes by chrometography on silica
gel were used. 2

')’-choscutetmr;yl;g—groml Alcohol (;)_. - h-pentyn-1-

ol was prepaded from 120.5 g. of tetrahydrofurfu=yl chloride and sodamide
in 1iquid emonia in a yleld of 65.5 g. (79%), b.p. 70-T1° (29 mm.), n?
1.hk43, > Copolymerization of 20 g. cf L-pentyn-l-ol with acetylene by

(5) G. Eglinton, 3. R. B. Jones and M. C. Whiting, J. Chem. Scc.,
2873 (1952); Org. Synthases, 33, 000 (1553).

the general procedure descridbed previocusly 2 resulted in an sbsorption of
1200 p.s.i. of acetylene and ar increase in weight of 171 g. in 8 hours at
84.G2°, After purification by chromatography on silica gel 8 and fractiona-
tion through a semimicro column, the yield of the pure elcchol I was 3.5 g.
(8%), b.p. 91-91.5° (0.15 ma.), n§5 1.5426, af5 1.0244,

Apal. Calcd. for C;H;40: C, 81.48; H, 8.64, Found:

c, 81.36; ®, 8.85.

g -Cyclooctatraenylpropionic Acid (1I) was cobtained by treating

@ sclutios of 0.50 g. of the alcchol I in 4O ml. of ecetone (distilled from

potassium permanganste) with 8 ml. of a sclution prepered from 23.3 g. of

5
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chromium trioxide, 19.7 ml. of concentrated sulfuric acid and 50 ml. of water.

(6) Based on an oxidation procedure described by R. G. Curtis, I.
Heilbron, E.R.H. Jones and G. F. Woods, J. Chem. 8oc., 0000
(1953).

The oxidizing agent was added dropwise with stirring and cooling to ksep ths
reection temperature below 25°, and the mixture was allowed to stand for

30 miputes. Water (40 ml.) was added and the mixturs was extracted
thoroughly with ether. The extrects were combined; washed with water, and
extracted with 10% sodium hydroxide solution. The alkaline extracts wers
&c.dified with hydrochloric acid and re-extracted with ether. The extracts
were dried ever sodium sulfate, concenirated under reduced pressure after
addition of berzens, and the yellow acid II that crystallized from the residue
on cooling was recrystallized from hexane; yileld 0.22 g. (37%), m.p. and
mized m.p. with an esuthentic lm.mp.‘i.e,2 58.8-59.8".

W-Cyclosctatctmnyl-g-propyl p-tolusnesulfonste (III). -

A solution of 4.0 g. of the alcohol I in 6 ml. of pyridine wss ccoled in an
ice bath, and 6.87 g. of p-toluenesulfonyl chloride was edded in one porticm.
Ths mizture vas allcwed tc stand in the ice bath for 2.5 hours; with frequent
agitation by swirling. Water {20 ml.) was added, and after 50 mimtes the
mixture was extracted twice with ether, and the extrscts wvere washed with 10%
hydrochloric acid, sodium bicarbonate soluticn and water. The ether solution
was dried over nagpesium sulfmte, conceolratald under reducsd pressurs, and
the liquid residua of the crude p-toluenesulfcnate III was evacuated at

16 mm. and room temperature for 15 minmutes; yield 7.47 g. {96%).

)
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N, E-Dimetdyl -Cyclogctautruzvl-g-mpylmiu (1v). -

A solution of 3.0 g. of the p-toluemesulfonate III in 15 ml. of Densens wae
satureted vith dimethylamine and alloved to stand overnight at room tempera-
ture. Rther (20 ml.) wvas added, and the solution vae washed vith water
and dried over mggnesium sulfate. Concentration of ths solution and frecticna-
tioca of the residus through & semimicrc column yielded 0.98 g. (548) of the
anize IV, b.p. 50-55° (0.0l =.), 0o’ 1.5158-1.5164. An amalytical sazple
bad b.p. 55° (0.0 m.), mo’ 1.5264, a2 0.923%.

Apal. Calcd. fov CygH,efi: €, 82.48; H, 10.12; W, T.hC.

Fousrd: €, 82.47; B, 10.07; N, T.17T.

N, N-Dimethyl -Cyclo;ctatotmnyl o-propylenine Picnto vas

prepared by edding the smine IV to a saturated soluticn of picric acid in
esther, axl recrystallised to a coastant melting point of 103.5-104° from
5% ethanal.
Anal. Calcd. for CygHaaMyOp: €, 54.53; H, 5.30; K, 13.39.
Found: €, 54.23; H, 5.35; ¥, 13.55.

<) Cyclooctatetrasnyl -n-propyl Cyanide (yf. - (a). A solution

of 1.52 g. of the p-toluenssulfonate III and G.75 §. of potassium cyenide in
10 ml. of 80% sthancl was beated under reflux on a steax bath for 2 hours.
The solution was poured into 25 ml. of water, and extracted with ¢ther. The
¢ther extracts were 4dried over ‘magnesium sulfate, concentrsated, and the
recilue was fractionated through a se=imicro columm, yielding 0.73 g. (7Tu4)
of tha nitrile v, b.p. $5-103.5° (1 m.), no’ 1.5263-1.5290. A redistilied
analytical sample had b.p. 105.5-i0%.5° (0.5 mm.), n.f’ 1.5300, 62 o.9911.
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Anal, Calcd. for C,gH,eN: C, 84.21; H, 7.60; N, 8.19.

Yound: ¢, 8%.27; ®, 7.81; N, 8.06,

(b). The nitrile ¥ alsc was prspared by the copolyuerisa-
tion of 10 g. of S-hexynenitrile (b.p. 64-65° at 10 mm., n? 1.4389, prepared

s
Colt A it it

from k-pentyn-1-yl p-toluenesulfonate and sodium cyenide 7) wvith acetylene

(7) 6. Rglintcn, E. R. H. Jones and M. C. Whiting, J. Chem. 8cc.,
0000 (1953).

at 86-93°, vith ecetylene sbsorption of 1020 p.s.i. (134 g.) in 11 hours,
and purified by chromatogrephy on silica gel. The ydeld of ¥ with physical
propertiss and infrared specirum identical within experimentsl errcr with
the sazple deserided sbove that was prepared from the p-tolusnesulfonste IIT
wvas 2.1 g. (11%).

J<Cyclodctatetrpenyl -n-butylanine (VI). - A solution of

1.25 g. of the nitrile V in 15 ml. of dry ether was added slowly with stirring
to 0.31 g. of lithium alumimum hydride in 20 ml. of ether in a nitrogen
stmosphere. The mixture was hsated under reflux for 1 hour, cooled, and

5 ml. of vater was added cautiously, followed by 35 ml. of 10% hydrochloric
ecid, After extrection with ether (extracts dlscarded), the sclution vas
meds besic with 10$ sodium hydroxide and re-extrscted vith ether. The
extrecta vere dried over magnesium sulfate, concentrated, and the resildus

var distilied through & assmimicro columm, ylelding 0.49 g. (39%) of tke

anine VI, b.p. 82-83° {0.7 ms.}, ng'f‘ 1.5330-1.5334. An snalyticel sszple
2ad b.p. 83° (0.7 mm.), 020  1.53%%, a2  0.9535.

-
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Anal. Calcd. for O,gH;: C, 82.31; H, 9.71; N, 8.00.
Found: c’ &olsj K’ 90%’ ’; 70900
d -Cyclosctsmmnyl-_g-butylmim Bydrochlorids was prepared

by passing hydrogen chloride into a soluticn of 0.246 g. of the amine ¥I in
10 ml, of dry ether. The hydrochloride was obtained in & yield of 0.18% g.
(59%) after recrystallization from metharol-ether to a constant melting
poiat of 110.5-111.5°.
Aoal. Calcd. for C,gH;oCIN: C, 68.07; E, 8.57; N, 6.62.
Pound: €, 68.05; H, 8.72; X, 6.63.
7y Cyclooctatetraenyl -n-butyric Acid (VII). - The nitrile

Vv (1.9 g.) vas heated unler reflux for 12 hours with a solution of 3.0 g. of
scd i hydroxids in 50 ml. of water. The solution was cooled, extracted
with ether (extracts discarded), and aciiifisd with 10% hydrochloric scid,
The acid VII was axtracted with three 20-ml. portions of ether, which were
dried over magnesium sulfate and concentrated. Fractionstion of the residue
through & semimicro column yielded 1.45 g. (69%) of the acid VII, b.p. 95-9T°
(0.019 ma.), n? 1.5310. The acid failed tc crystallize.

Apal. Calcd. for C,oH,(0p: C, 75.T7; B, T.4l. Pound:

C, T5.25; H, T.b5.

The Quinine Salt of 7 -Cyclodctatetresayl-n-butyric Acid was

prepared by 244ing 2 solution cf 0,15 g. of the acid VII 4o 1 =i, of ether

to ¢ solution cf 0.299 g. of quining hydrate in 50 ml. of ether. The solution
wvas concentruted to 10 ml. apnd cooled overnight at %°. The light yellow
crystalline salt (0.325 g., 80%) was crystallised twice from ether to & constant
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meiting point of 1Q1-102°, [ozlf;r -114,8° (1. » 1, ¢ 0.95 in sbsolute ethanol).
Apal. Calcd, for CeglgaNaOq: C, T4.68; H, T.hk) N, 5.kb,
Found; C, T.b5; H, 7.56; N, 5.56.
The acid VII that was regenerated irom the guinins salt
vith 1§ hydrochloric acid at 0° and immediately extracted with carbon tetra-
chloride was optically inactive.
Cyclooctatetrasnylmethylcarbinol (VIII). - 3-Butyn-2-ol
(20 g., Farchan Research Laborstories) was copolymesrized with acetylena by

the general procedure described Wioully.e Acetylene absorption
amcunted %o 1080 p.s.i., with a veight increase of 102 g. during 10.5 hours
st 84-90°. Separstion of the products by the usual procedurs, including
chrosstogrephy oo silice gel, yielded 36 g. of cjclooctstetrasne and k.56
g. (11$) of the alcohol VIII (eluted from the silice gel with ethar); b.p.
80-85" (0.9 mm.), m3’ 1.5455-1.54T2. A redistilled analytical sample had
v.p. 70° (0.5 ma.), nﬁ’ 1.5460, 4 1.0385.

Apal. Calcd. for CyoH,50p: C, 81.04; H, 8.10. FPounmd:

¢, &.10; B, 8.16.

looctatetrasnecarboxylic Acid was cbtained by adding 0.50 g.

of the alcohcl YIII dropwise with stirring at a temperature below 10° to
the sodium hypobramite prepared from 1.9 g. of sodium hydraxide in 16 al.
of water and 2.42 g. of bramine. The mixture was stirred at rooa temperature
o 12 hours, ext@acted vith ethar (extracts discaxded), acidified with 6 X
sulfuric acid, and re-extrsctad with ethar. The sztrects were washed with
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water, dried over scdium sulfate, and concentrated under reducsd pressure.
Sublination of the residue by heating st 0.5 ma. ylelded 0.183 g. (37) of
cyclooctetetrasnocarboxylic ecid, m.p. 69-75°, which after recrystailize-
tion from ether had m.p. and mixed m.p. vith an authentic sample ) of
T1.5-T2.8%.

Cyclooctatetrasnyl Methyl Ketons (IX). - {(a). To a

solution of 3.5 g. of ths cardincl VIII in 20 ml. of acetone was added
dropwise with stirring &t 0° aod in a nitrogen atrmosphere during 2%
pimtes a solution of 1.43 g. of chromium trioxide and 1.5 ml. of sulfuric
acid in 5 ml, of water., After the addition was completed, the mixture wes
stirred for 2.5 hours &t 0° and poured intoc 100 ml. of ice water. The
aixture wvas extracted with ether, and the extracts vere washed with water
and dried over sodium esulfate. Concentration and éistillation of ths
residue through & semimicro column yielded 1.69 g. (53%) of the ketone IX,
b.p. 65-68.5° (0.55 mu.), 50 1.5470-1.5518, vhich vas purified through the
oxims.

”
Cyclocctatetrasnyl Wathyl Kstaxime {X) was prspared by

heeting a solution of 0.35 g. of the ketone IX epd 0.17 g. of hydroxylamine
hyérochloride in 5 ml. of pyridine and 5 ml. of abeclute ethancl on a steanm

bath under reflux for 1% hours. The solution uma corcentrated and weter

wos added ¢o the crystalline resid.s, vhich was collected on a filter and

washed with water. The yield of the oxime was 0.. g. (585%) after recrystallize-
tion from msthancl; m.p. 150-1%1°.

R
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Anal. Calcd. for CoH;,N0: C, T4.53; H, 6.83; N, 8.70.

Found: C, 74.35; H, 6.89; N, 8.48,

The ketone IX was regenerated from 0.60 g. of the oxime,
vhich vas heated under reflux for 3.5 hours with 0.73 g. of pyruvic acid

and 0.38 g. of sodium acetate in 5 ml. of acetic acid and 2 ml. of waxer.a

(8) Based cn a procedure described by E. B. Hershberg, J. Org.
Chem. 2.2_, 542 (1948).

The socluticn was poured into 20 ml. of water and extracted with twc
20-ml. portions of ether. The extracts vere washed with saturated sodium
and concentrated.

bicarbonate sclution, water, amd dried over sodium sulfate,/ Benzene was
added and distilled under reduced pressure to complete removal of the water,
and the residue was fractionated through a semimicrc column. The yield of
IX vas 0.31 g. (57%), b.p. T3-T+" (1.2 mn.), n§5 1.5519-1.5549. A re-
aistilled analytical sample had b.p. Th* (1.2 mm.), ng’ 1.5548, a2 1.0319.
A number of analyses of several samples of the ketcne were slightly low in
carbon, but it is believed tc be pure beceuse the physical properties
(including infrared spectra) uf the samples regenerated under nitrogen from
the analytically pure ketoxime X were identical.

Ansl. Calcd. for CyoH00: C, 32.,20; H, 6.90. Found:

¢, 81.43; H, 6.98.

The ketone IX alsc was prepared in poorer (18-30%) yield
by Oppenauer oxidation of the carbincl VIII with acetcne and alumimm tert.

butcxide in benzens.

5

,I
=
i
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Cyclooctatetraenyl Methyl Ketcne 2,4-Dinitrophenylhydrazone
wes prepared by edding a solution of the ketone in 9% ethancl at room

temperature to a slight excess of a solution prepsred from 0.4 g. of 2,k-
dipitrophenylhydrszine, 2 ml., cf concentrated sulfuric acid, 3 ml. of
water and 10 ml. of 95% ethancl. The derivative wvas recrystallized fram a
mixture of ethanol and ethyl acetste; m.p. 202-203° (dec.).
Anal. Calcd. for CyeH; ¢NeO¢: €, 58.89; H, 4.33; ¥, 17.18.
Found: C, 58.T72; EH, &.50; N, 16.98.

(b). Copolymeriszstion cf 15 g. of 3-butyn-2-cne 9 wvith

(9) E. R. H. Jonss, XK. Bowien, I. M. Heilbron, and B. C. L. Weedon,
J. Chem. Soc., 39 (1946).

acetylens resulted in the absorption of 1160 p.s.i. (117 g.) of acetylens

in 11 hours at 85-96°. Purification of the product by the gensral procedure

described previcusly, including chromatography on silica gel, yielded

28.5 g. of cyclooctatetrasne and 0.60 g. (1.5%) of IX, b.p. 85-90° (1 mn.),

identified by m.p. and mixed m.p. of the 2,h-dinitrophenylhydrazcne with the

derivative described above (201-202° dec.).
Cyclooctatetraenyldimethylcarbinol (XI). - Copolymeriestion

of 20 g. of 2-methyl-3-butyn-2-ol (Farchan Resesrch Labaratoriez) with

acetylens reculted in the adscrptisn of 1030 p.s.i. of acetylene (153 g.)
2

in 8.% hours at 85-88°, purification by the usual procedurs, including

chromstography on silica gal, yielded 37 g. of cyclodctatetrasne snd 5.0 g.

TN

¥
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(13%) of the carbinol XI, b.p. T3-75.5° (0.5 mm.), %25 1.5370-1.5382.
A redistilled soalytical semple had b.p. Th.5-75.5° (1.3 am.), n;‘;; 1.5370, b
dﬁs 1.)024,

Apal. Calcd. for C,,H;0: C, 81.48; H, 8.64. Found:

¢, 81.49; E, 8.79.

An authentic sample of the cardincl XI was preperad by adding
methyl cyclooctatetraenecarboxylate 3 (1.28 g.) in 10 ml. of 4ry ether to
the methylmagnesium iodide prepared from 0.36 g. of magnesium and 2,27 g. of
methyl iodide in 20 ml. of dry etber. The magnesium salts were deccmposed
with squecus amuonium chloride and ths ether solution was washsd with
wvater, dried cver magnesium sulfate, and concentrated. Distillation of
the residue through e semimicro column yielded 0.81 g. of crude XI, b.p.
-5 (2.5 mz.), ng’ 1.5369-1.537L. The infrared spectrum of ths product
showed & strong carbonyl band, so it was purified by chramatography on &
colunn containing 25 g. of neutral alumina vith activity 3.2°

(10) BH. Brockmen and H. Schodder, Ber., T4, T3 (1943).

Elution with 500 ml. of benzens followed by concentration and distillation
ylelded 0.49 g. of recovered methyl cyclooctatetradnecarboxylete, b.p. T76°

(2.3 m.), nﬁ“’ 1.%371, identified by the infrared spectrum., Elution with

3500 mi. of ether followed by concentration and distlllation through a semi-
micro column yielded 0.21 g. of XI, b.p. Th.5° ('5.0 m. ), n§5 1.5357, which
had &n infrared spectrum identical with XI prepared by copolymerirstion, except
for the presence of veak bands at 5.83 and 6.5 4( due to a suall amount of
impurity.
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Fig. 1. - Infrared absorption spectra: curve 1, ¥ -cyclo&tstn::mwl-g-propyl
alcchol (I); curve 2, N, N-dimethyl- ¥ -cyclooctetetraenyl -n-propylenine (IV);
curve 3, ¥ -cycloBctatetruenyl-n-propyl cyanide (V); curve 4, o -cyclolctate-
traenyl -n-butyleming (VI). The spectra were dstermined without solvent in a
0.025 mm. cell,
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Fig. 2, - Infrared abscrption spectra: curve 1, ¥-cycloSctatetraenyl-n-
butyric acid (VII); curve 2, cyclobctatetraenylmethylcarbinol (VIIT); curve 3,
cyclobctatetraenyl methyl ketone (IX); curve 4, cyclodctatetraenyldimethyl-
carbincl (XI). Curve 1 was determined witk solutions (100 mg./ml.) in carbon
tetrachloride in the region 2-8 « and in carbon disulfide in the region

8.16 4 in & 0.10 mm. cell. Curves 2-4 were determined without solvent in a
0.025 mm, cell.



No. of Copies

DISTRIBUTION LIST

Addressee

Commanding Officer

Office of Naval Research Branch Office
150 Causeway Street

Boston, Massachusetts

Commanding Cfficer

Office of Naval Research 3ranch Office
84l North Rush Street

Chicago 11, Illinois

Commanding Officer

ffice of Naval Research Branch Office
346 Broadwsy
New York 13, New York

Commanding Officer

Office of Naval Research pranch Office
1000 Geary Street

San Francisco 9, California

Commanding Officer

Office of Naval Research Branch Office
1030 N, Green Street

Pasadena 1, California

Officer-in-Charge

Office of Naval Research Branch Office
Navy Number 100

Fleet Post Office

New York, New York

Director, Naval Research Laboratory
Washington 25, D. C.
Attention: Technical Information Officer

Chief of Naval Research
Office of Naval Research
Washington 25, D. C.
Attention: Chemistry Branch

Research and Development Board
Fentagon, Room 3D1OLL

Washington 25, D. C.

Attention: Technical Reference Section



No. of Copies
hi

DISTRIBUTION LIST

Page 2

Addressee

Dr. Ralpk G. H. Siu, Research Director
General Laboratoriss QM Depot

2800 8. 20th Street

Philadelphia 45, Penneylvania

Dr. Warren Stubblebine, Research Director
Chemical and Plastics Section, RDB-MPD
Quartermaster General’s Office
Washington 25, D. C.

Dr. A. Stuart Hunter, Tech. Director
Research and Levelopment Branch MPD
Quartermaster General’s Qffice
Washington 25, D. C.

Dr. A. G. Horney

Wright Air Development Center
Wright-Patterson Air Force Base
Dayton, Ohio

Attention: WCRRS-U4

Dr. A. Weissler

Department of The Army

Office cf the Chief of Ordnance
Washington 25, D. C.

Attention: ORDTB-PS

Research and Development Group

Logistics Division, General Staff
Department of The Army

Washington 25, D. C.

Attn: Dr. W. T. Read, Scientific Adviser

Director, Naval Research Laboratory
Washington 25, D. C.
Attention: Chemistry Division

Chief of the Bureau of Ships
Navy Department

Washington 25, D. C.
Attention: Code 340

Chief of the Bureau of Aeronsutics
Navy Department

wWashington 25, D. C.

Attention: Code TD-k

Chief of the Bureau of Ordnance
Navy Department

Washington 25, D. C.

Attention: Code Rexd

Dr. H. A. Zahl, Tech. Director
Signal Corps Engineering Laboratories
Fort Monmouth, New J¢rsey



DISTRIBUTIOGN LIST

Page 3

No. of Copies Addresaee

6 Mr. J. H, Beald
Library of Congress
Navy Research Section
Washington 25, D. C.

1 U,8. Naval Radiological Delense Laboratory
San Francisco 24, California
Attention; Technical Library

i Naval Ordnance Test Station (Inyokern)
China Lake, California
Attention: Head, Chemlstry Division

1 Office of Ordnance Research
2127 Myrtle Drive
Durham, North Carolina

1l Technical Commend
Chemical Corps
Chemical Center, Maryland

1 U.S. Atomic Energy Commission
Research Division
Washington 25, D. C.

1 U.S. Atomic Energy Commission
Chemistry Division
Brookhaven National Laboratory
Upton, New York

1 U.S. Atomic Energy Commission
Iibrary Branch, Tech, Information; ORE
P. 0. Box B
Oak Ridge, Tennessee



	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024

